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Providing Precise Temperature Records . . . Handsomely 












A Complete Line of 
Modern TAG Recorders with 3 Chart Sizes 


"Handsome is as handsome does’ is an apt description of TAG's complete line 
of new day Recorders . . . For, in these handsomely styled Instruments, modern 
design finds quick agreement with the approved standards of sensitive 


reaction, characteristic of TAG Temperature and Pressure Recorders. 


Offered in 9”, 10” and 12” chart sizes, all TAG Recorders have an 
exceptionally long pen travel and an interchangeable tube system of 
ingenious design . . . the active element can be replaced 

readily and needs be checked at one temperature only- 

Tin no necessity to recalibrate all points in the range. Ask fo 
your copy of Catalog 1060-I which will suggest the usefu 

ness of TAG Recorders for service an 


economy in your plant. 
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C. J. TAGLIABUE MEG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 

















“FT.AXES are up...so are wages 
| and material costs,’’ said the 

lreasurer. ‘‘If we’re to make a profit 

this year, we’ve got to cut operating 

costs. Frankly, I don’t see how...” 
The production executive spoke 

ip.‘ know where you can get a man 

who'll show you how. And it won’t 
sta cent.”’ 


“Whois this man?” the Treasurer 
sked. ‘‘Let’s get himin...”’ 

Two days later the man arrived... 
nade a free survey of the plant. As 

result of the survey, automatic 


mtrols were installed throughout. 
Six months elapsed. Then one 


iy the production executive was 


stopped in the hall by the Treasurer. 
‘*Thanks to your suggestion, we’re 
in the black,” said the latter.** Those 
Taylor Automatic Controls have al- 
ready paid for themselves—and now 
we're operating at a nice profit.”’ 


THIS STORY 

Taylor is helping industry to overcome 
the proble ms of today the proble ms 
of higher taxes, of increased material 
and labor costs. 

For Taylor shows you how to attack 
the one cost which you can reduce— 
operating cost. 

Taylor Automatic Controls ean in- 


sure the uniformity of your product... 


““‘Who is this man that can 


cut our operating costs?” 


can reduce spoilage and spee 


LION. his more 
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FRONT COVER: Fever th rapy machine, Pitt 


( Hos] Mayview, Pa. One of ) 
fever therapy resear conducted by Univer 
Pit I th $50,0' Yrant fron Westi 






Test your eta Fag heen 


CONDENSERS cv So Bes Sa 


EDITORIAL COMMENT 
at work ( Al (YMMI I 
AUTOMATIC CO, COMPENSATOR FOR 


with the CUPOLA CONTROL 
By F. K. Vial 
AEROVOX This paper recel\ d the first priz t $2 
he First At | | Imentat ® 


L-¢ AN AUDIO-FREQUENCY SPECTROMETER 
CHECKER (yoo cnves vie swum pr 
$1 0 in the First Annual cabriieattatiie 


Co 


t 


@ This inexpensive instrument tests 
condensers and inductances in the 


A HYDROGEN SULPHIDE RECORDER 
By Wilton E. Stackhous 


radio-frequency range under condi- 

tions simulating actual operat.ng con- 

e ditions! Determines effectiveness of This paper received the third prize of 
ii the Vira Anwadl Tastsamnentstinn Cou 


capacity or inductance while actually 


connected in its circuit It’s a true 7 ” 
gi ote ee a , NEW INSTRUMENTS 
. radio check the radio way! 





You won't believe such things can . oe 9 f nag 1 Mi na oo ak Rod 
" be done until you've seen the L-C cial Delia ra 
Checker in action. Here's a unique MANUFACTURERS’ NEW LITERATURI 
simple, indispensable instrument for a 
‘ inyone working with radio-frequency ADVERTISERS’ INDEX 
components and circuits. Don't fail 
to see it! 
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W rite tor ig Published Monthly on the 15th by 
a THE INSTRUMENTS PUBLISHING COMPAN 


Descriptive folder its yours fe the 
sking W rite us direct 1117 W olfendale Street, Pittsburgh, Pa. 


bly, ask your local AEROVOX job 


ber o show you the L- Checker 
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instruments Measurement 


\\._ F. Béhar, Editor 


and Control 








I isher’s Note: With this issue the editorial pages ari 


; ' 1 
hospital and be at home. It will be some tim 


For The Good of The Nation 


V JITH INDUSTRY setting a record pace, 
“VM there will naturally be more interest in 
surement, inspection, testing and control. 
verefore, the present will be an opportune time 
point out the advantages re 
iting from the installation ot 
h devices. 
So much publicity has been 
read about campaigns of mod 


CONTROL 


rnization and efficiency or the _ This sym w 
installation of instruments and 2 to. 4, 1988, by tix 
ntrols replacing man-power apie cook sheer 
that data on the other side ot Standards, the Natior 
this question should be given. ‘cae aie, 

The individuals, who have isiagiDnibe. vestiges 
contact with industry, prob- fields, who have art 
ibly think that our country is ised: aubiecin. sehk 
now mechanized to its fullest oat codes easing 
ssibilities. Intriguing and la neering an | 
bor-saving devices are featured papers. A complete 
magazine articles because ss ac teen bes skies 
they are the unusual, not the scape 
isual. Every plant in the coun ! 
ry is permeated with obsolete aakek or he 
methods of production. ere 
The announcement of The Sosman, C. B. Veal 
Second Annual Instrumenta <i ‘ , 


n Contest offers an excep 
nal opportunity to call atten’ 


tion to the services performed by instruments and 


trols. 

We urge you again to read the Contest Entry 
Blank (a copy is enclosed with this issue) and sub: 
nit your contribution betore November 15th. In 
the meantime return the business reply card ad: 
ising that you plan to send in an entry. The prize 
vinning papers will appear in the January issue 
t INSTRUMENTS. 

The readers of Instruments know that the good 
t the nation, in the last analysis, depends largely 
pon (1) “saving money” and (2) “making jobs.” 
t is hoped that you—many hundreds of you 





SYMPOSIUM ON 
ITS MEASUREMENT 


INDUSTRY 





will enter the contest and di 
from your experience 
It is not amiss to sum up some of the way 
which instruments save money. These are as fol 
lows: Fuel saving, materials sa\ 
EMPERATURE. Ing, prolonging the Sservice:litt 
AND ol 


pre IceSSING equipment, 


IN SCIENCE AND creased production from pros 
essing equipment, better quality 
be n New } of product, uniformity of prod 
“te € Ses <a uct, minimization (sometime 
cages Pe bneaadl total elimination) of rejects, ac 
oR cident prevention, and minimiz 
ae ing reliance on human watch 
; : fulness. As tor the advantags 
(at progran usually called “labor-saving, 
eit ba peeaebal think of it—and write about 
aig ag in terms of minimizing the 
tend sum total of human drudgery 
niacin 4 It is in order, likewise, 


is mention some ways in whicl 


Instrumentation makes jobs. 


T These are as follows: By n 
,; : ing possible the creation ot new 
Lie industries which would 
I We even have been launched with 
i Men out it. (Examples, petroleun 


refining, rayon, rubber, etc.) 
By expanding industries whos 
growth depends upon the existence of instrument 
created industries. (Example, the modern autom« 
bile industry which depends on instrument-mad 
knockless gasolines, instrument-made tires, 
ment-made alloys, etc.) By expanding 
whose growth depends upon ability to reduce 
prices of products in order to win the mass mat 
kets. By creating new industries which largely suy 
plant competitive imports. By creating new indu: 
tries which absorb the surplus products of 
fields and forests and create demands for new crops 


mstru 


, 
| t > 
NGuUStries 


] 1 | 
By creating new industries which tend to reliev 
our dependence on strategic and critical materials 

















































CONTROL SYSTEM 


The Mark of 
Effective Control 











Process Control for sensitive, stable 
automatic control of temperature, 
pressure. liquid level,flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ine. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 


cating, recording and 





integrating the flow of 


Control Drive 


steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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The MONTH'S 
NEW 
INSTRUMENTS 


Test Instruments For 





Television Servicing 
r ee new pieces f tel Ion test equly 














A 
LUBRICATED 
SLIDING 
CONTACT 








RHEOSTATS 
at new LOWER prices 


In our constant efforts t 
improve Jagabi Rheostats, wé 
have now introduced a Jubri 
cated sliding contact, which 
we believe to be the most im 
portant single improvement to 
our rheostats during the past 
30 years. 

This new feature, which 
we call “Lubri-tact”’—fron 
lubricated contact—eliminate:s 
scratching and abrasion and 
introduces a smoothness o! 
fine adjustment that is remark 
able. The electrical contact 1s 
actually improved and, becaus: 
of the graphite lubrication 
wear on brushes and winding 
is reduced to a minimum. 
Bulletin 1620-I describes this 
new improvement and _ als 
lists new lower prices. Writ 
for a copy. 


JAMES G. BIDDLE CO. 


<3 INSTRUMENTS 





[ ELECTS ICAL 


i211-13 Arcn STREET PHitapecpnia, Pa 
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W iy Guess at... 


CONTROL or LIMIT 


EMPERATURES 


rFOotaaZoo arpmz 





Temperature Range Minus 100 to 600 F. 
Other models to 1400 F. 
erentials i deg to 5 deg I 
| give accurate contro! in ovens, tanks, 
ibators, water baths, dryers, chemical 
sses, and air ducts 


Send for Bulletin V-I. 


BURLING 
INSTRUMENT CO. 


239-241 Springfield Avenue 
NEWARK, N. J. 





Individualized to meet your 


specific instrument design 


specifications. 

Clare Relays are available 
in innumerable coil, contact, 
adjustment and timing com- 
binations — accurately made 
of quality material. 


Clare engineers welcome an 
opportunity to assist you in 
your problems. Personal at- 
tention will be given your 
inquiry. 


Tfeucrae weceament sorcuciitt CLARE RELAY 


LITERATURE 


PL. CLARE & CO. 


WRENCE & LAMON AVES CHICAGO 
15 East 26th St.. New York City 








Recorder-Controller for 


Throttling Electric Heat 


An economical means for obta’ning ack 
rate control of electric furnaces and oven 


without the use of 


or other expensive equipment, is said to 


provided in a new recorder-controller 
throttling electric heat recently leveloped, 
The instrument has no measurable control 
ler “dead zone nd will hold a steady ter 
perature Instead of the oscillating tempe 
ture of or ft or two-position control. TI 
new re ler ntrol t 
coms n iit i potent t Witt 

x pt that by pre iti t 

nt t rotthir uUatior 

btair Wher t per 

t w tl I! | nt } 





Pe l tartir tl I 
indicating tl furnace temperatu loes 1 
engage the reciprocating control 
ind therefore the powet upplied to 
furnace Is on 100 of the time. The 
3 nst ent S } a 
i wt ' t rest ir | iti 
Which balar I } t input tinst t 
heat lo The throttling zone can be 
justed readily within wide limits and Ik 
error kept within a few degree withou 
introducing ippreciable hunting Adjust 
ment for load error is provided ( J. Tas 


liabue Wf Co., Prk 
Brooklun, N.Y 


Feed Water Regulators 


\ series of Improved feed water 
lat Ss: 1er su boil s ha l I 1 
not niy t int I nstar “ 
level uto t lly sir ir te I 
whet per 1 singly r in batter t 
ilso to pt ent dam by stopping bu 

I toker wher il s f vilu f t 
water upply pumps, t boiler v 
level I i dan us poi | t 
NO ( nts per | | in Ind 





I pplied b t | | 
I nt lled by veri Or 
boilers be pl b ! 
b t ! t le prisir t t t 
ipplit 1 k it 
witl ! lat All it 
u l witl ni 
l float | rr 
|! nd I t lw tal 
fl ry! pr 1 


rheostats, transforme 
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A VALUABLE AID 
FOR YOUR 
LABORATORY 


...and an unusual value! 
RCA 5-inch Oscillograph 


a 


SERRA as a, 








You'll call this RCA 5-inch oscil- 


lograph a worth-while addition 


to your laboratory 

It embodies all of RCA’s skill 
and experience in oscillograph 
manufacture. And in addition to 
performing all the laboratory fun 
tions of other RCA Oscillographs, 
it may also be used for engine 
pressure Measurements and simi- 
lar applications. 

It offers you unusually wide 
amplifier ranges and its 5-inch 
screen is easy to read. All controls 
are conveniently located on front 
panel. Compact construction as- 
sures casy portability An unusual 
value at its moderate price. Stock 


No. 160. net price $130. 


RCA Manufacturing Co., inc., Camden, N. J. 
A Service of the Radio Corporation of America 




























































Pressure Gage 


Airmeter 


Any Distance From Pipe Line 











Without Sacrificing Accuracy eee 
-_ PRE Ae aE a at q t} tubs i nb kal 
a substitut j sed t 
. ! t it t} stir 
= 
nate gland } ing. T 
. tched aluminu scal 
2 io Sa swe 
of no u 
\ ’ Dil ( 























[se Coch Electric Flow Meter pet i ie ee 
r , ios r 
beer it in M 
COCHRANE CORP., 3120 N. 17th St., Phila, Pa. 1.4-3 t AB eliminator, Model ¢ 
\ eliminator, and Model J, AB ¢ 
- | ea ; ec ‘ ( W 
( 





DP 








i 
nt | { Cine Replaces umsy mercury ea 
nt ett point No supplementary seal or stuffing 
t i. box needed. Pressure differences 
Celect potent et as great as 100 mm. of mercury 
between inside and outside of 
flask cause no leakage 
Recommended for all types of 
hemical work, particularly for 1 
organic electrochemica and . —™~ 
physical research ae) 


Leaflet JS 262 n vequest 
Jena KPG Precision Bore Glass Tubing 


Available in two types: bore accurate Within 
0 01 mm. 4 for extreme accuracy, within 
1001 mm 
Bores from 0.5 mm. to 60.0 mm. Lengths up ‘to | 
meter. Inside surface clear like regular iranspar 
ent glass tubing. Bore of any cross section: round 
square, oval, conical, etc 





For barometers, viscosimeters, pipettes, syringe 


hear flow-meters, colorimeters, et 1 n witl etl 
; | Bulletin 4548-E on vequest nal I I tior f liq 
ol ler by « r al ption may b 
, ees ee , +} it leading laboratory supply deaters ind accurately determined. 7 
! \ spec rar FISH-SCHURMAN CORPORATION f the instrument being far be) 
! lishe 258 East 43rd Street, New York sibl pectrur ‘ illimicrons 





Jena Glass Works, Schott & Gen. 
been practically impossible ( 





Regional Spectrophotometer 


} Th ears ‘ 
i Lor ib rpetior | Lqul r ! he 
f | tru ludir 
. - > . ° f t t I nad 
Self-Balancing Potentiometer —: ) visible t humat 
; z yy | , it it liq 
Controller ' by tl ' 
{ t btair 
For stirring contents ‘ Spectrophotomete Thus in canned 
of flasks under lou : minut uene 
v a nad « f i ibstar 
pressure or tvachum y ; — ie 1i vered 1 





illimicrons, permits investigations of 


ibsorption characteristics which heret 


Vadison St Va 


} 














Sy vo.t—awPene—WwaTtMeTeER 
» A.C, CIRCUIT ANALYZER 


— 


Measures Load 
Values of Volts, 
Amperes and 





Watts 
Full Coverage 
Ranges 


WATTS: 


Uniform Watt 
meter Scale 














Also tests electrical appliances from 
clocks to cooking ranges operating on the 
three wire Edison System. All necessary 
eads and connectors available. 

This is just one of the many types of 
Hickok built electro-dynamometer watt 
meters 


Write for Bulletin 900, 





ADDRESS ALL INQUIRIES TO 


THE HicKOK ELECTRICAL INSTRUMENT CO. 


10514 DUPONT AVE. + ‘CLEVELAND. OHIO. U.SA. 











LUMETRON 


PHOTO-ELECTRIC COLORIMETER 


For plane parallel sample holders up to 
6” long. Adapters available for test 
tubes and micro tubes. 

No batteries. Operates from |li0 V 
line. Fully balanced for line voltage 
variations and for spectral changes 
of lamp. 

Ample sensitivity for use of monochro 
matic filters. 

Reproducible accuracy within '/2% 

Optical multiplier for accurate mea 
surement of very dark liquids 


1/so 


PHOTRIX Universal Photometer — Light 
meters of highest sensitivity. 


ELECTROCELL Photo-Electric Elements— 
Great variety of sizes and shapes. 


DR. F. LOEWENBERG 


10 E. 40th St. New York City 














0-20-500- !000- 2000 


CURRENT 
0-260 m.a.—6.5 
13 - 26 amps 

VOLTS 

0-130-260 


a eS eS es 


SHICKOK sere Pe Seer 
To fill the need for a wattmeter eas 


: | t lifi I t S 
SIX W tT } 
Wi 
t} . 
} | { imt 
mer I , 
\ l rw 





Optical Parallels 


} 





Catalog 
on request 


JULES RACINE & CO. 


20 WEST 47' ST., NEW YORK 











IMPROVED 
“SPOTLIGHTS” 


os 





Rubicon MULTIPLE REFLECTION galva 
ters have recently been much ip 
hrough redesign of optical system The f 
nition of the line-image 
readings can be estimated 
meter division 

These sturdy self-contained galvanometers 
ivailable with sensitivities as h 


impere and 1 x 10 vole per millimet d 
vision 


ASK FOR BULLETIN 


RUBICON | COMPANY 


nt Maker 
29 North Gth St. Philadelphia, Pa 
Galvanometers Electrometers Potet I 
Colorimeters Wheatstone & Ke B 
Resistance Standards Resistance Boxes ( 


Testers Clip-on Ammeters, et 












































Time Delay Relay 


Model § Time Delay Relay 
it | tims th luratior 
It mp 1 nehr 
t lrivir train thi 
neti l nega 1 lute \t t 
tir I per j ' wit 
t t , t thor ny 
t I l 1 ! I 
1 t i 
' t 


Five Inch Oscillograph 











\“ ( ! } ithode ray 
t t wi 
x t 1 nal 1 t | 1 it " 
! t " lab t 
1? 1 rt | tu Tt 7 I ' 
! tri lL phenor ! TT new en 
l cillograph n instrumen 
in electroni ind rustic 
I iditior it 1 l ) 
I t u " nt I ? 
f ther hani l ad Ir 
1 l t t ! tudis ul Inst li! { 
ir njunction with tl RCA Dy 
o) ] whic I t r ! 1 
! thor nt lectrical Iirrent 
l cl teristi r elect 
nted 1] t 
I } 
b ’ 








Type 50 Variac 


The ne iddition to the 
Radio Variacs is the Type 50, availat 


west 


V-5 STIFFNESS GAUGE 











Mode! E-3760 (Special) 
The TABER V-5 Gauge determines ini 
tial and basic stiffness, also creep under The ntir j rranged » th 
sustained deflection Direct reading Variac can be built into larger equi; 
Standard Metric calibration. Range: 0 to : 
2000 gram centimeters. Prices $125.00 nt k tory bencl \ 
to $140.00. Write for illustrated bulletin ! nit n be ganged for 0] 
No. 3802 polyphase vstel Cie al Radio ¢ 

( ar ] dae Was 


INSTRUMENT COMPANY 


Street North Tonawanda, N. Y 


TABER 


Goundry 











TI Mod 








lt e bre k A 
quipment, meeting t 
. . . . . \ I ‘Dm | 
Moisture Testing Simplified onan ante 
y ing, is self contal 
t but powered 
BRABENDER For 115 volt, 60 cyck 
gl hase Ww 
SEMI-AUTOMATIC Laboratory a gp etiggenigion 
MOISTURE | and iain is sal wy 
TESTER Plant Control 00 on nf umps.—A\ 
cited research, 
16 N Vayu St ( 
eas Til 
Rufometer 
\ new instrument known as the Ruf 
ter and designed to register bumps per 
lepends for its 1 isurement on the vet 
| tior | ted t the vehicle bo 
by tl irreg ritic in the road 
In t construction of tl modern « ! 
| f tl 1 rable irregularities of the 
l en t bed in the car springs 
r body assumes a vertical mot 
period relative to the road surt 
vy} t} wheel ithe knee ictior 
ni l llow the ct l I 
th I per ! bout 6” long I 
! 1 standard type fountain } 
ts low na. ‘F pen point thus 
ment either t ight r left 
t | | I 1 ct pro} rt nal t 
| nt -. r ob Vv wit 
An ideal combination of drying oven and analytical t ! t I rhe nut < 
balance. Requires no training—just puch down a lev fr tor ! t f ill inte! ! 
and read the mo s‘ure loss from an illuminated dial— Se : P =e bed th : 
directly in percentages 
\ : ‘ r | lr} t nstruct 
K ‘ W ! t ir ne 
\ M R : I tion proportional to t per nt t 
Cc 0 ‘ ! A‘ ntegratiz the 1 ments of the pen, } 
BRABENDER CORPORATION "yrnelic Pak eee ; i = 


New Jersey ly 





line of Ger 


i 115-volt model at kva and in 
It model at 7 kva. These are contir 
variable 1uto-transformers intended f 
justrial applications. Particular appli 
include the control of speed in electric 
tors, of heat in electric furnaces, ! 
illumination in lighting systen Bot 
els can be nnected to give output olt 
i b lir ita 0 t 1 
for th 11 lt l nd 60 t 
for tl t lel, Rating ! f 
evel ! ( but rlacs in b 
t with lightl t | 
! { ! 1 rating 


A. C. Break Down Tester 
( el 4 } 




































Noving (oil Utbration Pick -Up 
lype RA-278 


e RA-278 Vibration Velocity Pick- 

is of special interest to the aircraft 

i automotive industries. It also has 
plication to engineering and produc- 
testing problems in many other 





ustries. 
Being an inertia type pick-up operat- 
on the moving coil principle, the 





4-278 has the stability characteristic 
f Western Electric 
yustic testing work. 


microphones in 
In it 

ves you flexibility of application here- 

fore unknown in vibration testing. 


quirements encountered in automotive 


ad + ) 
addition, or aircraft work. 
4. Light weigh 

four our 





k Calibration stability—Independent of on surface 


nperature, humidity or other condi- 


‘i. i 5. convenience—Can be used ina ¥ posi 
ns surrounding test. : : “an 
: ‘6 tion, with or without probe 
2. Wide frequency range—Measurements 
; q y 9 6. Ruggedness— Being entirely enclosec 
f vibration down to 5 c.p.s.or below, : ; che sk 
: : there is nothing to be broken or dar 
ssible in conjunction with suttable : : a 
aged annot De injured y excessive 
struments. 
amplitude. 





TEST MAGNETIC 
PROPERTIES 
OF YOUR STEELS 























THE ONLY SINGLI 
PRICAL RETURN 
SIMPLEST AND 

Bu 

DIFFERENT 


it 
iit 
MOST EFFICIENT 


PONE 
\™Ml 


Lado 
Piek 


55 1 LES 


THRE} 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 





110 POTTER ST CAMBRIDGE, MASS 
Branct East 6th St New York v 
Representative: E. N. Webber 
Ww Randolpt St Chicag 





4 Sensitivity—Far in excess of any re- Write for detailed 


Electrical Research Products Inc. : 


SUBSIDIARY OF 
Western Electric Company 








195 BROADWAY, NEW YORK, N. Y. 
Appliance Tester cata: a Sans ela evectind. Exe | 
new tester has 10 ranges of ax range is litable for checking on the three 
imperes and watts. While designed wi 22 It systen Available in ¢ t 
rily for electrical appliance testing it 2 evyele models Hickok Electrical It 
useful for radio as the wattmeter Ca i , Dupont Ave Cleveland, O 
ec. sets. Model 900 is especially val 
for a.c. trouble finding as it tests ay 
es while in actual operation, indicating 
Pe cee eee she Heavy Duty Selenium 
be used around heavy current carry wiake 
nductors without danger of stray field Rectifier 
Has four ranges of watts up t \ new line of industrial rectifiers I 
four ranges of current to 26 amps 1 new tifyir | , 8 niu pl 
two ranges of volts 9-130-260. A Dy which Operate or principle s to t 
eter meter with a specially designed I I 
nt transformer is employed witl uit re 
switching to obtain these ranges. Pro if 
has been made for testing in two and tu t I 
Ww brid 


I 


























Insulation Resistance Tester 


ypes, for pi rhe 
















Photo-Electric Control 









\ 





t 
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Dynamic Mutual Conductance 


Tube Tester 

























High Quality, Low Prices 
TEMPERATURE CONTROL 
MODEL M, INDICATING 

Three Ranges: 50 to 350; 100 to 

650 and 100 to 1,000 Deg. Fahr 

Three Types of Micro 


for 500 watts A.C 50 waus D.C 


Switches, 


Prices $55.00 to $62.00 
, i tor Bulletin S$05-« 


THE PARTLOW CORPORATION 


12 Campion Road, New Hartford, N. Y 


Portable Drafting Machine 
The Model is equipped 
Exclusive type of Wrigraph adjust 


Multimeter 
\ new i-< ! iltimeter ir 
I f liferent Inst 

I W hic ( nplet 

t I Mul } 












































SMALL DRILLS 
t n W1O up t 1969 inch diam 
er, all sorts of small turned parts 
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Vice President in Charge of Research, 


An Automatic CO, Compensator 
For Cupola Control 


Association of Manufacturers of Chilled Car Wheels, Chicago, Ill. 


This 


paper rece 


O metal melting device can compare in efficiency with 
the cupola or blast furnace. It has no “competition.” 

. Where competition is not a factor there is a natural 
sistance to any change in procedure. This is true of the 
ipola. Its control still depends on the operator’s skill. Little 

ductive research has been put forth upon cupola control 
ethods, although text books have referred to the value of 
mbustion analysis and frequent mention is found of the 
xperiment of Belden back in 1913. 

Elaborate computations have been made by the Associa- 
m of Manufacturers of Chilled Car Wheels to set forth 
he principles of cupola melting, and exacting heat balances 
ympiled; and now the first practical efforts are being put 
rth to improve the control of the cupola. 

There are three general objectives in cupola practice: (1) 
mtrol of chemical analysis; (2) Control of iron tempera 
ires; (3) Economy in the use of materials. The control of 
ich of these three items is based on maintaining: the 
atio of air per minute to coke consumption. 

All chemical changes such as oxidation loss and carbon 
} and tim 


propel 


pick-up, and physical factors such as temperaturs 
tapping, are directly related to the combustion in the 
upola. By analyzing the gaseous products of combustion 
we can obtain indices of the reactions taking place. Varia 
tions with CO». content are illustrated in the following 
table: 
CO in evoly 1 wast s t 
Ail 
bs. Coke BM 
rl leve ped 252 ) 
rU. absorbed 040.0 4 
temperat ‘ 
eT \ f mil sf \ Stf 
ila | ! \ ‘ 
) the 1 l , f t , 
The temperature of the metal depends on the amount of, 


ind rate at which, heat is developed in the combustion zone 


hence on the time ratio of air to coke in various stages of 
‘combustion. Each stage of combustion is indicated by the 
percentage of CO». in the gases of combustion. The usual 
inge in cupola practice is from 10° to 15% of COs. The 


heat produced from a pound of coke ranges between 7400 
sTU’s at 10% COv and 9800 BTU’s at 15% CO» 

Cupola practice requirements differ from others: Usually 
either the highest CO», as in boiler operation, or the lowest 
CO in the producer gas industry, represents the max} 
mum operating economy. In the foundry, control at bot/ 

ds of a limited range of CO» content is necessary for opti 


», aS 


mum results. 


Two Opposing Factors 

The higher percentages of CO» not only signify a greater 
quantity of heat but also a higher temperature, and higher 
temperatures insure higher ratio of transfer of heat 
from the to the iron, hence the economy in coke is 
based on regulating the stage of combustion. 

However, in order to maintain this highe: 
CO» throughout the entire heat, it is necessary to run a low 
Under such conditions, the silicon oxidized will 
economy of 


a 


yases 
percentage of 


ratio. 
be high. Hence, there are two opposing factors: 
coke and economy of silicon. Regulation to obtain the prope 
balance that give the desired temperature, normal 
xidation loss, with maximum economy, predicts the regu- 
lation of the stage of combustion. 


CC ke 


will 


\ 


The optimum stage of combustion at whic! 


coke. 


the 


pends on 


type of 


With soft 


to ope rate 


easily-consum: 


cokes that produce considerable gas, it is necessary to 


a lower CO» and a higher coke ratio. With harder coke 


lower coke ratio and a higher CO» give best re 
ance the rate of air supply for a g ! 
detect differences in cokes accurately, CO: 


are necessary. 


sults. T 
4 of 


measuren 


COKE, al 
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Information obtained from instruments gives the 
foreman a definite foundation upon which to base his 
ment; and results in a higher grade of cupola operati 
than is possible without instrumental guidance 

Fig. 1 shows the relation of economy to stage of co 
tion for hot blast cupolas upon which the developmer 
the CO» recorder is being pushed forward. On tl 
the losses of manganese and silicon are plotted aga 
stages of combustion and cost of coke used. At the t 
the chart the cost summations are plotted, two diffe 
element analyses being represented 
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STAGE OF COMBUSTION C \ 
Fig. 1. Relation of Combustion Stage to Costs 

This chart brings out the economic necessity for close 
trol of combustion. For example an increase in CO» f 
13% to 15.5 involves an additional cost of $0.20 pe: 
f iron melted. Twenty cents is pocket change, but tl 




















Fig. 2. Gas Filters Fig. 3. CO 


t in terms of a 100-ton-per-day plant or on the basis of the 
justry’s 10,000,000 tons pe veal 

l /timate Solutior 
That gas analysis is an accurate key to the combustion 


reactions in the cupola, and hence to general operation, is 
now generally conceded and installations of standard in 
struments for indicating and recording CO» are in use at 


several foundries. 


the Council Bluffs plant of 
the Griffin Wheel Company. In this particular industry 


close control 


An example of such use is at 


f 
I 


of chemical composition and temperature is 


itmost importance for there is probably no delicat 


more 
reactio! 
by the 


epresents 


than that of chilling iron. Importance is increased 
that the chilled iron car 
a production of approximately 600,000 tons pei 
much silicon and the reaction rate of the graphit 


zation of the 


fact wheel industry, itself, 


veal Too 


combined carbon is increased so that a wheel 


wearing surface is produced whereas too little 
into the 


icon extends the harder carbide dow1 plate o 


nterior of the wheel, making it brittle and lowering the 
factor of safety 

The relative chilling properties of a particular ladle of 
metal are predicted by casting a chilled test block. From 
he appearance of the broken test block the cupola operato1 
corrects the following taps by ladle additions of chromiun 


chill, or silicon-manganese to lighten the chill. 


That the COs. in able prognosticator of 


licator 1s a rell 


elemental loss, and hence of chill characteristics, is illus 


following figures tabulated from a month 
Griffin Wheel plant. The CO: 
ly averages and the treatment 


rf the 


figures rep 
column repre 
additions elements made during the 
MONTH OF AUGUST 8 


rreatment A\ 


Recorder, Volume Recorder Fig. 4 
ind Compensating Control 








Blast Regulator Drive 








































While no quantitative relationship can be drawn \ 
such a table the trend may be easily noted—the higher C' 
chill and so the 
lowe} CO» 


means lowe} hardening chromium is add 
with the the chill 
graphitizing silicon is added. 

The next logical step in 
regulatot 
affecting combustion and from these choose one that 
liable and adaptable to regulation. Rather than to attempt 
a detailed theoretical discussion in a paper of this scop 
the various considerations will be briefly enumerated 


while is too high and so 


the development of an automat 


would be a consideration of the various fact 


(1) The coke 
melted per pound of coke. 

(2) The blast temperature with the hot bla 
cupola preheats the entering air by utilizing the waste heat 
content of the top gases. The added heat energy of the hot 
blast provides a valuable adjunct to the heat developed } 
the burning of the 


ratio—usually expressed in pounds of 11 


which 


coke and so lower coke rat 


permits a 
(3) The amount of air. 


Because once installed the hot blast is designed to operat 


normally at a fixed temperature and because the coke rat 
would not 


of elimination 


be amenable to flexible control, so by a proce 
the volume or weight of air is arrived at 
factor for combustion regulatior 


The next stage of development took the form of instal 


the logical controllable 


s 
} 


a blast volume recorder in conjuction with the CO» rec 
so that 


variations in CQO» could 
the eup 


the correlation of the two recorder ch 


an explanation of the 


made on a basis of the amount of air entering 


However, before 





could be utilized in calibrating of an automatic controll 
two problems in connection with the analyzer had to 
tackled. First was the development of a suitable filte: 

the gases; second was the location of the sampling tube 


At this writing, the 
development. 

The finally arrived set-up is composed of a standard 
with the from the ecupo 
by means of a sampling pipe located 90° from the charg 
door, which position was selected by experiments as givil 


second problem is still in the stage 


cording controller, gases drawn 


a representative average of the gases across the ent 
cross-sectional area of the cupola. The tubes are placed 
prevent 


that might 


the charging door to contaminat 


any free al 


enough below 


uy 
of the gas sample by come 


the down-draft. 















An Audio-Frequency Spectrometer 


By R. K. HELLMAN 


: Electrical Engineer, Transatlantic Research, Inc., New York City 

























This paper received the Second Prize n he Firs Lrnnua Instru r ( ( 


N ELECTRIC WAVE ANALYZER IS described he rein. \ ith such a filte) the build ng-up time IS conslderabte 
A wiet permits making instantaneous measurements (t 27f seconds, f being the band width), so that it tak« 
of the amplitudes of any frequency components pres an impractically long time to scan the spectrum. It 
: t in a complex sound or electric wave. All of these com therefore, impossible with these methods to analyz 
nents being made visible simultaneously, the spectrum lasting or fast-changing sounds 
the wave to be analyzed is shown as is done in optical In the device herein described this difficult ercome 
chnique. Though the frequency range of the device is im in the following way. Referring to Fig. 1, the input volt 
iterial, its design makes it particularly practical fo after amplification, is fed into a system of band-pass filt 
‘ idio and supersonic frequencies. connected in parallel. These filters are s ( ne t 
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ay each passes a band one-third ctave ( 
in Fig. 2. Thus, 27 filters would be necessa f 
quency range of 9 octaves, e.g.. 30 to 15,000 evel (These 
filters are inexpensive, as brought out be » Ac t] 
output of each filter is connected a coppe . ‘ ectifie 
The measuring instrument used in the device is a cathode through which a condenser is charged. If the iv 
ray tube of conventional design. No special requirements of 27 channels, the rectified voltage stored in the 27 « 
as to sensitivity, focussing, or brillaney of the spot are to densers re presents a true picture f the fre len 
be met. However, good alignment of the deflecting system nents present in the input 
and a screen of relatively long persistence are desirable. By means of this invention, these condens« tages ar 
For the sake of simplicity it is assumed in the following made visible as vertica nes on the scree fa cat 
that the tube has electrostatic deflection and is of the vae ray tube, each condenser, and hence cac frequenev, be 
uum type, though these features are not essential for the assigned a definite place on the horizontal ax Phu 
application to be considered. The screen diameter may be “snectrum” consisting of individua nes is f ( { 
5 inches. There are at present several well-known methods | screen. This is achieved by ‘“‘secanning” the condenss 
of analyzing sound or electric waves. The one probably odically at such a speed (e.g. 20 time 1 second) t the 
most frequently used employs a type of superheterodyne image on the screen appears stationary as long as t 
receiver with narrow i-f. filter. As the oscillator frequency voltage remains unchanged. One may picture the si 
is varied, the magnitude of the output voltage indicates achieved by means of a rota switch wl t 
such frequency components as are present at the input. tact arms and rotates at 1200 r.p.m. One arm connect 
This method has the following drawback, which is also cessively the condenser terminals wit the ertic 
typical of all other older analyzing methods: If the spec ing plates of the ec-r. tube (tl wh at fj 
trum is to be analyzed accurately, the filter used must be described below): the second arm slides on the contact 





extraordinarily narrow (in the order of a few cycles). a “potentiometer” resistor which has as mat 




















are condensers and is connected with a d-c. source. 


angement results in a “frequency axis” appearing on the 
creen. In order that the amplitudes of the frequency com 
ponents may appear as solid vertieal lines, it is advisable 
t transtorm the d oltage across the condenser into 


means of modulation. Such a ecireuit is shown 


( 
; 
ck diagram) in Fig. 1. An oscillator supplies a voltage 


f a few thousand cycles which will appear at the modulator 
utput proportional in amplitude to the d-e. input. 
modulato) may De of the well-known bridge type 
coppel x 1d rectifiers, or of ar \ other kind. The 
band” frequency—which in this case is identical with 
cillator frequency—may be filtered and, after amplifica 
tion, is rectified by means of a half-wave linear rectifier. 
Ihe oltage thus obtained is fed to the vertieal deflecting 


plates of the c-r. tube. In this way, the components appear 
n the screen as vertical lines starting from the frequency 


axis as zero. An example of the spectrum as it appears 
n the screen is shown in Fig. 1. 
The arrangement permits making a permanent 1 
f the spectrum by means of a small-film camera, by 1 
1 the neglicible time lag of the readings. There are 


mitations due to the transient time of the filters 


peed of the measurement depends upon two factors: 
(1) on the speed of the rotary switch, the time of 
re ution being the maximum allowed for each cond 
t Du l}) { cl iy 
(2) n the time constant of the rectifier circuits 
er 11! fast-changing sounds, this should be smallet 
the time required for one revolution. In some cases, 
ever, particularly when brief sounds are to be analyzed, 


t may be advisable to make the time constant of the 


fiers relatively long By the sudden sound, a charg 
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and kept in those condensers which 
spond to the frequencies present, and consequently a spe 
decreasing in amplitude will appear on_ the 


the sound has actually passed. It w 


helpful to associate with each of the norma 
another one of much greater capacity; thess 
be connected in parallel by means of 


such cases as mentioned. 


The attenuation curve of the filters is of importance wit} 
performance of the device as well as to thi 


shown in Fig. 2 was found most sati 


in both respects. Each filter consists of two resonant 


coupled magnetically to such an extent 


a double-humped curve is produced, which drops 30‘ 
intersection with the adjoining curves. | 
r.m.s. value of the lines indicated is appro: 
independent of the position of the components rela 


The filter circuits may be designed a 


following formulae: 


Re sonant frequency | LC 


deviatio1 / 


construction, a switch rotating at 1200 r.p.m 
considerable trouble. It therefore is replaced 


) ») 


cam-operated switch with 2 27 contacts. Sucl 


switches were developed originally for other purposes and 


Fig. 4. Experiments on a violin 


(a) G-string, full length, fundamental frequency ap 
prox. 200 cycles; (b) D-string, full length, approx 
300 cycles; (c) A-string, full length, 435 cycles 


(d) E-string, full length, approx. 650 cycles. (« 
G-string, full length, touched at '4 length; (f) ‘‘a 
played on A-string; (2) " played on D-string 


(h) spectrum produced by knocking on back 
violin 








vorking satisfactorily under even more difficult condi- 


model of the device which incorporates all the features 
ioned is shown in Fig. 3. 

The device may be helpful in connection 
measurements, particularly in the 





plications: 
many industrial 
wing fields: 

ationary sound waves: 
ical machinery, airplanes, etc. When used in connec- 
with a vibration pick-up, mechanical vibrations occur 


Noise caused by gas engines, 


with such machines may be investigated. 
connection with a test generator which 
iency spectrum of uniform height throughout a 
uency range, the device may used for measuring 
nuations; in this field it might well bring about a revo 
the It will further useful 


supplies a 
Piven 
be 
be 


existing methods. 


n in 
neasuring electrical interference voltages and non-linear 
yrtion. 


A large field is that of testing voices, musical 
truments, ete. In this case it is particularly helpful to 
rd the variations of the spectrum by means of a 16-mm. 
era. Fig. 4 shows some examples of violin sounds pro 
‘ed in different ways. The decay time of the different 
monies, for instance, can be studied—which of the 
atest importance in connection with the timbre of valu 


ransients: 


IS 


instruments. 


\n Automatic CO, Compensator 








9» 


Special filters, Fig. were designed to eliminate soot, 
ete., from clogging the line or instrument. 

The gas analysing equipment, Fig. 3, 
rding-and-controlling Orsat type, located on the foundry 
loor where the cupola foreman can readily refer to it. Next 
to the CO» recorder is located the air volume recorder. 

A special Mercoid switch added to the CO» instrument 


any Stage 


is a standard re 


roduces means of changing the control point to 
f combustion. Corrective-action impulses are sent from the 
mtroller to an electric drive, Fig. 4, which operates the 
op-off valve on a positive blower and thereby thi 
iir supply to maintain a constant stage of combustion. 
The installation is in effective operation. That consiste 
of control is possible is illustrated in the following table of 
esults of automatic operation of a 76” hot blast (600° F.) 
cupola. The weight of bed coke was 4400 Ibs. (41 
tuyeres); the after coke was 148 lbs. per ton and the total 


Varies 


ney 


above 


melt was 183 tons. 
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The low CO» at the beginning of the melt is due to the 
extra coke of the bed charge, used to obtain the higher 
nitial tapping temperature to compensate for the eold 
adles and apparatus. To maintain proper chilling qualities 
f the iron when operating with the low COs, it is neces 
sary for the gross silicon to be reduced because of the lower 
xidation loss experienced during this period. 

The results show that the automatic CO» compensating 
‘ontrol for cupola blast is practical. The big problem now 
vill be to overcome the inertia that opposes every attempt 
to replace long-established hand-controlled operations by in 
strumentation. If this paper in any way to help 
overcome this resistance, its preparation will not have been 


serves 


In Valin. 
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A Hydrogen Sulphide Recor 


By WILTON E. STACKHOUSE 






United Gas Improvement Co, Engineering Laboratories, Chester, Pa. 


HYDROGEN SULPHIDE recorder is’ described 
herein, which is capable of determining traces of this 


A colori 
intensities 


constituent when present in city gas or alr. 


metric reagent is used and color 
is accomplished by 


The 


about three mal 


registration of 
} 


means of photocells and a potentiometer 


recorde! total service time required by the recorde. 


averages hours per week. 


NATURE OF THE PROBLEM 


The manufactured gas law to 
but a “trace” of 
consume! \ 


in this case as being 0.1 


industry is required by 


remove all hydrogen sulphide from 


gas 
trace has been defined legally 
H»S per 100 ft. of 


0.00157 ft.*, so that 


supple da to the 


yrain 


gas. 


One grain of HeS occupies a volume of 


one-tenth the maximum allow 


Pral 


n represents 0.000157 
purification of gas 
A penalty 


Except in 
within this limit 


concentration. 
H»S is well 


is value. 


rare cases, 


able 
from is imposed 


for exceeding th 
qualitative estimation of city 
paper test, in which the 
tested is passed over a strip of filter paper 


In the approved appa 


The usual method fon 


gas 
purity from H»S is the lead acetate 
gas to be 
moistened with lead acetate solution 
minute exposure of the to gas contain 
ing 0.1 gr. HeS per 100 ft 


Obviously, this test is 


ratus, a three pape 
a “faint” 
quantitative 
threshold 


value as a 


will produce discolor- 


ation. not suitable for 
estimation of HeS 


maximum, it 


and since the 


is of little 


concentration 


value Is the legal “con- 
trol” test 
determination of 


HS 


volume of gas with cadmium chloride or 


method for 


consists of 


The approved 
HeS 


a measured 


quantitative 


concentration reacting contained in 
acetate 
deter 
mined iodometrically. With city gas the absorption must be 
venty-two hours before sufficient HS 


a measureable amount of cadmium 


solution, forming cadmium sulphide which then is 


continued for about se 


has been passed to allow 


sulphide to form. Because of the time element, this test 
likewise is obviously valueless as a control method. 
Therefore the need is for an apparus which will mea 


tre (and indicate or record) the H»S concentration in city 


gas, and which will have negligible lag. 


THE HYDROGEN SULPHIDE RECORDER 


Because of the inherent disadvantages of these analytical 


methods, there was proposed and developed a recorder with 


the following characteristics: 


The Range may be varied to meet the requirements. 
4 range of 0.0 to 0.5 gr. HeS per 100 ft has been used 
for purified city gas. The scale is straight-line-uniform 
for this range, having a least seale division of 0.01 g 

Ultimate Sensitivity. The reeorder will respond to 


concentration of 0.005 gr. HeS per 100 ft.3 


The Reagent is specific for H»S, is stable, unaffected 


by rht, and all reaction products are soluble. Composi 
Tio! 
) \? 1 ) i) } ) 
) \ s ToS) 
\1 , 4 ¢ id . i 
aa Effect on Photocell Response. The reagent de 
velops shades of blue-green in presence of H»S, the inter 


Photronic 


VW hence 


proportional to H»S concentration. The 
are most sensitive in this spectral regio 
sensitivity of the apparatus. 


f Response. The 


to respond to changes of H»S 


has been designed 


within 


recordet 


concentration twenty 
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Fig. 1. Flow diagram of hydrogen sulphide recorder 


minutes. The time to reach equilibrium with t 


new concentration will depend upon the magnitude of t! 


necessary 
change. Speed of response is controlled by the solution rat 
and the volume of the absorber and liquid system follow 

the 


absorber. 


Calibration is by use of color standards made by ad 
ing known amounts of an H»S standard solution to defi 
the 


HS Standard Solution 


quantities of reagent. 


Thi 


standards is an 


used for preparing c 
aqueous solution of sodium sulphide, Na 
8. Color Standards adding 
amounts of the sodium sulphide solution to the colorimet 

Full 
The color standat 
developme! 


are prepared by 


volumetric flasks. color develo 
hour at 70°F 
hours after full 


reagent contained in 
standing for one 


four 


upon 


are stable fon color 

















recorder 


Experimental hydrogen sulphide 


normal operation of the recorder the color development 
is accelerated by heat in order to the speed of 


esponse. 


increase 
APPARATUS ASSEMBLY 


The form of the recorder is indicated by the flow dia- 
gram, Fig. 1. The experimental assembly is shown in Fig. 
2: the chemical panel at the left provides assembly of (1) 
reagent reservoir, (2) gas measuring and absorption sys- 
tem, (3) reagent handling system, (4) constant-tempera- 
ture cubicle for housing reagent control capillary, absorber, 
and aging bulb, (5) photocell-optical 
system. 


color comparison 
The recorder has been designed to operate continuously 
for a week, at the end of which time the reagent 
s refilled and the zero balance of the photocells checked. 
The photocell-optical system, Fig. 
i low-voltage, high-intensity lamp such as a G.E. Co. Mazda 
1183, 50 e-p, 6v. The lamps are aged prior to installation 
the recorder in order to stabilize their light output char 


reservoir 


3, requires the use of 











acteristics. has 
the 
output of a saturated core type of voltage regulator such 
as the Ward-Leonard or Aeme-Delta. 

The Photronic cells used are Weston 
with D-69902. The recorder 
blank or standard and the test cell. 


The aging, 96 hours operation at 4.0 volts, 


been found to be the optimum. The lamp is operated on 


Model 594, 
requires 


equipped 
the 
have similar 
The output 


network panel 


disks two cells, 


Both cells 
output characteristics and are interchangeable 
of the photocells feeds into the 
(immediately to the left of the 
Fig. 2). The potentiometer rec 


drop across a 


resistance 
potentiometer recorder in 
tential 


sistance 


order measures the p 


fixed resistance contained in the r 


network shown schematically in 


The color comparison tubes 














windows fused to the tube body Che vindows are ptical 
grade Pyrex, causing no distortion of th ht passing 
through the tubes. 
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Fig. 5. Details of absorber 
The absorber, Fig. 5, is a modified Allihn filter tube hav 
ing a Jena sintered glass disk. 
The temperature of the cubic for housing the reagent 
control capillary, gas absorber, and reagent aging bulb 


is thermostatically controlled. A 
Type T-415 bulb controller was 


110-volt resistor as a heate 
of 110°F. 


Minneapolis-Honeywell 
100-ohm, 


temperature 


used to control a 


maintaining’ a 
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Fig. 3. Optical train (half) for system having full face illumination of Photronic cells I P 5 











Fig ) illustrates the type of record obtained. The dis 
turbance it detected by the routine analytical methods 
used at r recorder was 1n operation. 
Without 


concentr: 


vided by the recorder, the HoS 
exceeded the legal limit in this 


instance 
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ALIBRATION CONSTANTS 
ion used for preparation of ce 

standards uivalent of 0.002 gr. per ml. of 
solution. 

The reagen ‘ used in the recorder was 100 ml./hr.; 
the gas rate y \ hi 

By definition, a l-ml. standard contains 1.0 ml. of HeS 
standard for a total of 100.0 ml. of reagent. Therefore, a 
l-ml. standard represents a definite H»S concentration ac 
cording to the following expression: 


(1-ml. std)0.002 gr./100 ml. (sol) 100 ml./hr. 


(gas) 0.2 ft */hr. 
0.01 gr./ft.* or 1.0 gr./100 ft. 

Having established the equivalent in grains per 100 cubic 
feet of the 1.0 ml. standard, the recorder photocell system 
is calibrated with a series of color standards covering the 
desired range. 

ACCURACY THE RECORDER 

Following calibration of the recorder with color stand 
ards, the accuracy of registration was determined when 
testing known concentrations. A dynamic method was used 
for producing known H»S concentrations in the test gas. 
The overall precision of the method was * 3.0. The 
recorder was checked by the approved analytical method, 
which was found to be less accurate than the recorder as 
shown by the following results. Comparisons were made 
over the range 0.2 to 0.6 gr. per 100 ft 

Results: S Recorder S Feed 1.00 

0.999 ave. of 
Analytical oS Feed LOG = 138% 
0.965 ave. of six 
Therefore, he above data it is evident that the 


precision of der is within the limits of accuracy 


of the H»S feed system and that the average of a number 


of observations establishes the accuracy as + 1% or better. 
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THE WESTCOTT Orifice Meter... the instrument that is 
meeting a demand of astonishing size and growth 
throughout the world. Large volume, efficient 
manufacturing, ingenious design and simplicity 


... these alone make the low cost possible. 


AMERICAN METER COMPANY 


METRIC METAL WORKS ER/E, PENNSYLVANIA 





Control YOUR LIQUID 


ASSETS 


lrquidOmerer 


@ The LIQUIDOMETER remoie reading gages auto- 
matically indicate or record liquid levels. No pumps, 
valves or auxiliary units required to read them. Bal- 
anced hydraulic transmission system ingeniously com- 
pensates for temperature variations on communicating 
tubing. Accuracy unaffected by variations in specific 
gravity. Approved by Underwriters Laboratories and 
similar bodies for gauging hazardous liquids. Models 
are available for remote signals, automatic control of 
pumps, etc. DIRECT READING models available 


where remote reading is not required. 


THE LIAUIDOMETER corp. 


_— 


36-27 SKILLMAN AVE. LONG ISLAND CITY, N. Y. 





